Cell cycle activation linked to neuronal cell death initiated by DNA damage.
Increasing evidence indicates that neurodegeneration involves the activation of the cell cycle machinery in postmitotic neurons. However, the purpose of these cell cycle-associated events in neuronal apoptosis remains unknown. Here we tested the hypothesis that cell cycle activation is a critical component of the DNA damage response in postmitotic neurons. Different genotoxic compounds (etoposide, methotrexate, and homocysteine) induced apoptosis accompanied by cell cycle reentry of terminally differentiated cortical neurons. In contrast, apoptosis initiated by stimuli that do not target DNA (staurosporine and colchicine) did not initiate cell cycle activation. Suppression of the function of ataxia telangiectasia mutated (ATM), a proximal component of DNA damage-induced cell cycle checkpoint pathways, attenuated both apoptosis and cell cycle reentry triggered by DNA damage but did not change the fate of neurons exposed to staurosporine and colchicine. Our data suggest that cell cycle activation is a critical element of the DNA damage response of postmitotic neurons leading to apoptosis.